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ABSTRACT
LATERAL EYE MOVEMENT AS AN INDICATOR OF 
COGNITIVE ABILITY AND STYLE
by
WILLIAM JOSEPH OWENS 
UNIVERSITY OF NEW HAMPSHIRE, 1978
When asked a question, a person will often avert his 
eyes to the left or right while thinking about an answer.
It has been proposed that individuals exhibit characteristic 
patterns in making such lateral eye movements (LEM), and 
that differences in lateral eye movement patterns are indic­
ative of differences in cognitive style and ability. Under 
controlled circumstances, a pattern of predominantly right 
eye movement is said to indicate greater preference and/or 
ability for the left cerebral hemisphere's cognitive process­
ing, whereas a pattern of predominantly left eye movement is 
said to indicate greater preference/ability for the right 
hemisphere.
Unfortunately, the research available concerning LEM 
provides only mixed support for its validity as a test of 
hemispheric preference and ability. Although several studies 
report positive relationships between LEM and cognitive or 
personality variables, there are also several which have 
failed to find expected LEM relationships.
ix
A possible explanation for these differences is the 
considerable variation among previous LEM studies on a 
number of dimensions. The principal goal of the present 
study was to examine the effect of these dimensions on LEM 
relationships, and in this way resolve the conflicting con­
clusions arising from earlier work. In other words, what 
are the conditions that limit the relationship between LEM 
and cognitive performance? Does such a relationship hold:
1) (a) only for ability differences between subjects,
(b) only for ability differences within subjects, or
(c) only for cognitive preference in tasks where 
alternative styles are viable?
2) only for males as opposed to females?
3) only for either continuous or categorical scoring 
of the LEM variable?
4) only with certain LEM category criteria?
5) only for certain LEM question types?
6) only when task-differentiated LEM patterns are taken 
into consideration?
Ninety-two college students answered 48 LEM questions 
while facing the experimenter in a cubicle with a dark, homo­
geneous background. Several tests of cognitive ability and 
preference related to hemispheric usage were administered in 
a group setting.
The results provided virtually no support for the valid­
ity of LEM as a measure of hemispheric ability or preference. 
Of 23 criterion variables employed, only one was related to
LEM in a significant and unambiguous manner. Furthermore, 
consideration of the issues regarding the boundary conditions 
of LEM relationships did not prove fruitful. The pattern 
described above held under essentially all conditions.
These results pose the question: why did the present 
study fail to support LEM validity when some prior studies 
have supported it? The most likely explanation seems to be 
a difference in the criterion variables that have been em­
ployed to tap hemispheric functioning. It is now clear that 
while certain cognitive variables may be predictable from 
LEM, not all cognitive variables that are associated with 
one or the other hemisphere are predictable from LEM.
Thus, LEM does not measure a general hemispheric 
preference or ability difference among individuals. Further­
more, the limits of the range of cognitive performance that 
LEM can predict remain unclear.
I. Hemispheric Differences: A Brief Survey
The human brain has two cerebral hemispheres which 
are connected by a massive set of nerve tissue called the 
corpus callosum. Functional differences between the two 
hemispheres have been studied using many different methods.'*' 
Although there is some discordance with regard to the theo­
retical interpretation of this work, there is general agree­
ment on the fact that certain particular activities are
2
more suited to each hemisphere's specialized processing.
Left Hemisphere
There is no doubt that the left hemisphere is far more 
capable and important in linguistic activities. For example, 
speech, verbal memory, and performance on the verbal scales 
of the Wechsler Adult Intelligence Scale (WAIS) have all 
been associated with the left hemisphere (Milner, 1967; 
Ehrlichman, 1971).
Use of non-linguistic symbols is also more dependent 
on the left hemisphere. Thus, the interpretation of map and
■*"A brief description of the most prominent of these 
methods is provided in Appendix A.
2 . . . .Unless otherwise noted, the following discussion per­
tains to right-handed people only. The hemispheric speciali­
zation of other people is, as a class, known to be different. 
Exactly how it is different is problematic (Hardyck and 
Petrinovich, 1977).
2arithmetic symbols is primarily a left hemispheric matter 
(Hecaen, 1962; Ehrlichman, 1971).
Right Hemisphere
The right hemisphere is more adept at the recognition 
of patterns and the use and memory of spatial information. 
The learning of trails, building of block structures, mental 
rotation of images, mirror drawing, recognition of faces, 
shapes and melodies, and finally, scores on the performance 
scales of the WAIS all involve predominantly right hemi­
spheric activity (Milner, 1967; Milner and Taylor, 1972; 
Ehrlichman, 1971; Carey and Diamond, 1977) .
Characterization of Differences
Many theorists have suggested underlying information 
processing differences to account for the agreed upon per­
formance differences between the two hemispheres. For 
example, the left hemisphere is said to function by breaking 
down input into parts and sequentially examining the rela­
tionships of the parts (Levy and Sperry, 1968). Such 
analytic and sequential processing seems to underly lin­
guistic understanding (Bever, Hurtig and Handel, 1976); 
hence, the left hemisphere is the language half of the brain.
On the other hand, the right hemisphere seems to 
represent information in an analog, "holistic" fashion 
(Carey and Diamond, 1977). This is consistent with its 
superiority in dealing with imagery, visual memory, and 
auditory patterns.
3Given that people have within their brains two dis­
tinct modes of processing information, it is reasonable to 
look for individual differences in people's use of these 
processing modes. For instance, we might expect that some 
individuals prefer to rely more on the left hemisphere's 
analytic and symbolic thought rather than the right hemi­
sphere's holistic and image-reliant thinking. Of course, 
other individuals might show exactly the opposite pattern. 
It would certainly be useful if there were a simple indica­
tor of one's relative preference for the two hemispheres.
We turn now to lateral eye movements (LEM), a putative 
measure of such individual differences.
II. Research on Lateral Eye Movements
When asked a question, people often look off to the 
left or right while preparing an answer. This LEM is made 
without apparent awareness, and the "movement is character­
istic in direction for the individual, on repeated observa­
tions" (Day, 1964). Day's initial report on this phenomenon 
states that clinical symptomatology (e.g., anxiety, passiv­
ity) is related to patterns of eye movements.
Although several correlational studies followed Day's 
article, Bakan (1969) was the first to suggest a relation­
ship between LEM and cerebral specialization. "It may be 
that the left or right movement associated with the reflec­
tive process is symptomatic of easier triggering of activ­
ities in the hemisphere contralateral to the direction of 
the eye movement" (p. 930). This suggestion is supported 
by a rationale provided by Kinsbourne (1974). He notes that 
there is evidence, from both electrical stimulation and 
brain damage studies, that each hemisphere controls the 
turning of one's eyes, head and body toward the opposite 
side of space. Because of this, enhanced activation of one 
hemisphere tends to lead to contralateral eye movement, 
simply as an involuntary orientational reaction of the ner­
vous system. It is clear that this orientational reaction 
is readily suppressed: we have no trouble verbalizing while
4
5gazing to the left at the same time. However (the argument
goes), in situations where there is no reason for such
suppression— that is, no reason for voluntarily orienting
eye movements in a particular direction— LEM varies as a
3
function of hemispheric activation. Taken over a variety 
of questions, a characteristic pattern of LEM would thus 
imply a characteristic preference in the relative activation 
of the hemispheres.
Many studies using the LEM measure have now been done, 
but before reviewing a number of them I should make the 
reader aware of a distinction made by Gur, Gur and Harris 
in 1975. In agreement with Day's early work, most researchers 
have found that LEM direction is consistent for a subject 
throughout an interview session. For example, Duke (1968) 
found that the average subject made 86% of his eye movements 
in his predominant direction.
Other studies, however, have found LEM to vary as a 
function of the cognitive demand of the question asked 
(Kinsbourne, 1972). Verbal questions elicit more right 
movements, while spatial and musical questions elicit more 
left movements (Weiten and Etaugh, 1974; Kocel, Galin, 
Ornstein, and Merrin, 1972) . In these studies, eye move­
ments were not characteristic of an individual, but rather 
task-differentiated. The evidence from these task
3LEM studies usually involve the subject facing a 
dark homogeneous background so as to minimize any reason 
for deciding to shift in one direction as opposed to the 
other.
differentiated studies does support the idea that cognitive 
activation of a hemisphere leads to contralateral eye move­
ment (see especially Lefevre, Starck, Lambert and Genevesee, 
1977). However, this evidence also seems to question the 
suitability of LEM as a measure of individual differences 
in hemispheric utilization, since eye movements are a func­
tion of momentary task rather than stable stylistic differ­
ences among people,
Gur et al. (1975) showed that these two different eye 
movement effects occur in the same subjects, depending on 
a slight change in methodology. If the experimenter sits 
in front of the subject to ask the questions, the character­
istic pattern holds; if he sits behind the subject, the
4
task differentiated pattern obtains. Gur et al. argue 
that which eye movement effect occurs is determined by 
whether the subject's attention is centered on the specific 
cognitive task at hand or the general activity of social 
interaction with the experimenter. Task-centered activa­
tion is fostered by the experimenter's being out of view, 
and leads to a differentiated eye movement pattern. Social 
interactive attention is fostered by the experimenter's 
facing the subject, in which case the subject presumably 
falls back on that "characteristic" mode of processing with 
which he feels secure in social settings, rather than
4
However, roughly 30% of Gur et al.'s subjects did 
not show characteristic LEM when the experimenter faced the 
subject. (A subject making 70% or more of his eye movements 
in either the left or right direction was classified as 
showing a characteristic pattern.)
7allowing the more efficient hemisphere for the task in ques 
tion to dominate.
There is some evidence to support this explanation. 
Gur et al. reason that, if a subject shifts from a socially 
preferred processing strategy to a more task-oriented strat 
egy (as a result of the experimenter moving out of view), 
his answers should improve in quality. In fact, subjects 
whose LEM indicated they had made such a processing shift 
did improve in their answers. Furthermore, in both the ex­
perimenter-facing-subject and experimenter-behind-subject 
paradigms, there was a positive relationship between eye 
movement in the task-appropriate direction and correct 
answering of the question (Gur et al., 1975; see also, how­
ever, Hiscock, 1977).
Studies by several other researchers (Weiten and 
Etaugh, 1974; Meshkin and Singer, 1974; Hiscock, 1977), and 
my own pilot work confirm Gur et al.'s findings about the 
typical effects of experimenter location on eye movement 
patterns. Thus, we can predict that in an experimenter- 
facing-subject paradigm most subjects will respond with 
characteristic LEM patterns. We can now turn to the crux 
of the issue: what is the evidence that these patterns are 
indicative of a characteristic preference or superiority 
for the contralateral hemisphere's processing, as has been 
claimed by Gur et al., Bakan, and others?
To answer this, we need to look at research which has 
examined the correlation between individual difference
8variables and LEM patterns in the experimenter-facing-subject 
paradigm. Both personality and cognitive individual differ­
ence variables have been employed. I will first review the 
evidence confirming predicted differences in these variables, 
and then the non-supportive evidence.
Personality Correlates:
Positive Findings
Day's clinical interviews (discussed in Etaugh, 1972) 
suggested that subjects with characteristic left movements 
are more passive, subjective, and internally focused, while 
right movers are more assertive, active, and externally 
focused. Several later reports are consistent with Day's. 
Singer (1975) found that left movers report more vivid day­
dreaming, and, in a laboratory activity, score high in 
inner-attentiveness. Bakan and Svorad (1969) found left 
movers to be high in EEG alpha (interpreted as an indica­
tion of passivity and inner-attentiveness). Bakan (1969), 
Bakan and Svorad (1969) , and Gur and Gur (1974) have found 
left movers to be high on hypnotic susceptibility. In a 
discussion of LEM and clinical symptomatology, Gur and Gur 
(1974) characterize "right movers as more logical and 
rational, as externalizers of anxiety, and as using intel­
lectual defenses, whereas left movers are more emotional, 
tend to internalize anxiety, and use repression as their 
primary defense mechanism" (p. 635).
9Personality Correlates:
Non-supportive Findings
One distinction that has been applied to right and 
left movers is "tough" versus tender or "soft minded." 
Consistent with this idea, differences have been found 
between eye movement groups in such variables as academic 
major, occupational preference, and the Allport-Vernon- 
Lindzey Scale of Values (Bakan, 1969; Weiten and Etaugh, 
1973) . However, other studies have found no difference 
between groups on the academic major and vocational pref­
erence variables (Barnat, 1972; Gur, 1973).
These non-supportive findings are buttressed by the 
lack of positive results in other studies. That is, the 
personality differences predicted from the characteriza­
tions of right and left movers provided by Day, Gur and 
Gur, etc. were not borne out in studies using the following 
measures:
1) the Sixteen Personality Factor Questionnaire 
(Etaugh and Rose, 1973),
2) the Rorschach Test (Bernat, 1972),
3) the Thematic Apperception Test and the Draw-a- 
Person Test (Gur, 1973), (However, differences were found 
by Gur on a test of defense mechanisms.)
4) the Masculinity/Femininity Scale of the MMPI 
(Ehrlichman, 1971).
In addition, Etaugh (1972), using a relatively small 
number of LEM questions (five) and the Personality Factor 
Test, found personality correlates contradictory to those
10
of Day. That is, left movers were less affected by feelings, 
and more assertive, suspicious and shrewd.
Personality Correlates:
Conclusions
Although several studies have found expected differ­
ences between groups of right and left moving subjects, 
others are inconsistent with the personality typologies 
that have been offered to characterize LEM groups. A funda­
mental assumption behind the entire body of research is that 
LEM is a valid indicator of differential reliance on the two 
hemispheres. The reasoning is that LEM measures hemispheric 
preference, which in turn indexes cognitive processing 
style, which in turn has personality consequences. However, 
the assumption that LEM measures hemispheric preference is 
itself in need of documentation. This assumption is not 
really tested by studies using personality measures, because 
no clear relationship between the hemispheres and person­
ality variables is known. The relationship between the 
hemispheres and certain cognitive variables i£ fairly well 
understood; thus, correlational research using cognitive 
variables could substantiate the notion that LEM is a mea­
sure of differential reliance on the two hemispheres. Such 
a finding would lend credibility to the thrust of the "per­





As predicted from the hypothesis that left looking
LEM subjects are more reliant on their right hemispheres,
such subjects are:
1) more visually oriented in their answers to questions 
(Singer, 1975),
2) more likely to report using imagery in their think­
ing (Harnad, 1972; Meshkin and Singer, 1974),
3) more responsive to facial as opposed to verbal cues 
(Crouch, 1976) ,
4) better at mirror image writing (Weiten and Etaugh,
1973),
5) better at finding a pattern within a pattern (the 
Embedded Figures Test; however, these results did not reach 
statistical significance) (Ehrlichman, 1971; Barnat, 1972),
6) better performers on the Remote Associates Test of 
creativity (Harnad, 1972; Bogen and Bogen (1969) as well as 
Harnad have provided rationales for the hypothesis that the 
right hemisphere is the "more creative" half of the brain),
7) rated as more creative by others (Harnad, 1972) . 
Conversely, right movers— that is, left hemisphere
dominant people— are:
1) better on a verbal concept identification task 
(Weiten and Etaugh, 1973),
2) more responsive to verbal as opposed to facial cues 
(Crouch, 1976) ,
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3) relatively better at the mathematics section of the 
Scholastic Aptitude Test (Bakan, 1969; Weiten and Etaugh, 
1973) .
Facilitation of Other 
Laterality Effects
It has been argued that a characteristic preference 
for one hemisphere's processing should increase that hemi­
sphere's performance relative to the non-preferred hemisphere 
in a competitive or comparative situation. Two studies 
report such results. (1) In dichotic listening, subjects 
who were characteristic right movers had a greater right 
ear advantage in processing verbal stimuli (Nielsen and 
Sorensen, 1976). (2) In a tachistoscopic pattern recogni­
tion task, right movers had a right visual field advantage, 
whereas left movers had a left visual field advantage (Levy, 
1977). (See Appendix A for a general description of the 
dichotic listening and tachistoscopic recognition tasks.)
Cognitive Correlates;
Non-supportive Findings
1) Galin and Ornstein (1974) looked at the relation­
ship between LEM and subjects' performance on tests of
(a) verbal recall, (b) spatial memory (modified Kohs Block 
Design), and (c) a sorting task designed to tap preferences 
for either verbal or figural information processing. No 
LEM effect was found. However, in the LEM measurement pro­
cedure the experimenter was not visually present— he asked 
the questions from behind a curtain which faced the subject.
Thus, it is possible that the procedure tended to reduce 
characteristic LEM effects in favor of task-differentiated 
patterns. Still, the lack of any trend in the expected 
direction is worth noting.
2) Ehrlichman (1.971) administered a battery of cogni­
tive tests from the Educational Testing Service, and cor­
related performance on them with eye movement directionality. 
An important point is that Ehrlichman used ipsative scoring 
for these measures. That is, the score for each task was an 
index of how well a subject did on that task relative to his 
own overall performance (Broverman, 1962). The tests were: 
Group Embedded Figures, Gestalt Completion, Card Rotation, 
Estimation of Length, Necessary Arithmetic Operations, and 
Vocabulary. All of the correlations between rightwardness
of eye movement and ipsative test performance were non­
significant. The strongest relationship was between the 
Group Embedded Figures Test and rightward eye movement; it 
was -.39 for males and -.15 for females.
3) Gur (1973) found that right movers did better on 
the Minnesota Test of Spatial Relations, which asks subjects 
to place cut-outs of various shapes into appropriate slots 
on a form board. This result seems to be in striking con­
flict with expectations that right hemisphere preferring 
people would perform better on such a perceptual pattern 
activity. However, Gur surmised that this task may well 





As we have seen, the evidence is not overpowering 
that LEM is a valid measure of characteristic cognitive 
ability or preference differences. Although there are many 
studies which find the results predicted from such a link, 
the exceptions are notable. There appear to be six plau­
sible sources for these discrepancies in the LEM research 
area.
1) It is not clear whether LEM patterns are supposed 
to index (a) ability differences between people (e.g., right 
movers are superior to left movers on verbal tasks),
(b) ability differences within people (e.g., right movers 
have their own best performances on verbal as opposed to 
spatial tasks), (c) preference for one hemisphere's process­
ing in a situation where alternative strategies are viable, 
or (d) any combination of the above. Each of these criteria 
have been used in one LEM study or another, but distinction 
among them is seldom made.
2) Research by Gur and Gur (1974) indicates that LEM 
relationships may vary as a function of sex, and this is 
consistent with evidence of more general differences between 
the sexes in laterality (Witelson, 1976; McGlone and Davidson, 
1973). It thus seems prudent to examine sex as a variable 
that may qualify any LEM relationships.
3) Many of the studies we have reviewed characterized 
subjects as either right or left movers, while other studies 
have measured LEM on a continuous scale. In addition, the
criteria used in categorical studies of LEM have not been 
consistent. Category cut-offs have ranged from as low as 
51% of eye movements in a particular direction to as high 
as 80%.
4) The number of eye movement questions used has 
varied from as few as five (Etaugh, 1972) to as many as 60 
(Galin and Ornstein, 1974). Etaugh and Rose (1973) have 
shown that the larger the number of eye movement questions, 
the more reliable a subject's score.
5) Different kinds of eye movement questions have been 
included in different LEM studies. Researchers describe their 
questions in various ways: opinion, numerical, syllabic 
("What is a word with three syllables?"), proverb interpre­
tation, word definition, visual memory, visual rotation, and 
enumeration from visual memory. It seems reasonable that
the type of question used might influence the results of a 
LEM study; in other words, some questions may be better at 
eliciting characteristic cognitive style than others.
6) Task-differentiated eye movement patterns are often 
ignored in classifying subjects. Gur et al. (1975) dis­
covered that, even in the experimenter-facing-subject para­
digm, some subjects exhibit a task-differentiated pattern.
Levy (1977) has provided evidence that such subjects are 
more flexible in their reliance on the processing of the 
two hemispheres. (See also Smith's work reported in Gur
et al., 1975.) It follows that task-differentiated patterns 
should not be disregarded in the classification of subjects.
'i&H^ rMM-'Trimi* ------
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For example, a subject with seven right eye movements out 
of ten verbal questions and only three out of ten on spatial 
questions is showing a task-differentiated pattern. Levy's 
(1977) study implies that such a subject is well prepared 
to rely on his left hemisphere for verbal problems, and his 
right hemisphere for spatial problems. Thus, he might be 
expected to do well, relative to less flexible subjects, on 
both sorts of activity. However, if he is classified in 
terms of overall eye movement directionality his score would 
be 50% (collapsing across type of question). This would 
predict, according to theory, exceptional performance in 
neither verbal nor spatial activities. Obviously, the lack 
of attention to task-differentiated patterns could attenuate 
the predictive power of LEM.
We have now reviewed six possible sources of discrep­
ancy within the research relating LEM patterns and cognitive 
performance. Examination of these differences is at the 
heart of the present study, and we will turn to them again 
after a brief discussion of LEM reliability.
Reliability of LEM Scores
A prerequisite to the validity of LEM is its reliability 
as a measure. Characteristic eye movement testing cannot be 
a useful index of anything if it fails to classify subjects 
consistently. Do subjects' scores show sufficient stability 
so that we can assume they are a function of some relatively 
unchanging mental characteristic?
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Bakan and Strayer (1973) asked adult subjects to inter­
pret 12 proverbs, and recorded their first eye movements.
The same procedure was followed three days later, and the 
reliability correlation was .78. Etaugh and Rose (1973) 
tested the reliability of eye movements following equivalent 
forms of twenty opinion questions and found a correlation 
comparable to Bakan and Strayer's (r = .77; two days between 
testings). Crouch (1976) administered a mixed group of 15 
questions twice, with a week between sessions. The relia­
bility correlation was .65. Seventy-five percent of Crouch's 
subjects who were classified as either right mover, left 
mover or bi-directional remained in the same LEM category 
a week later. I have found similar results in my own pilot 
work: five of seven subjects given equivalent forms of 24 
questions remained in the same LEM category with a week 
between testings.
It should be noted that Temple, Goldstein and Penick 
(1972) are more pessimistic about LEM reliability. However, 
they do not provide reliability correlations for their ten 
question study.
A reasonable conclusion from all of this research is 
that LEM patterns are moderately stable, and that reliability 
problems alone do not preclude the validity of LEM as a mea­
surement device.
III. Goals of the Present Study
This research systematically investigates the rela­
tionship of characteristic eye movement patterns with cogni­
tive ability and preference. The aim is to uncover the 
factors which qualify the relationship between LEM and dif­
ferences of a cognitive nature, and thus reconcile the 
conflicting results that we have just reviewed.
More specifically, does a relationship between LEM and 
cognition hold:
1) (a) only for ability differences among people, or
(b) only for ability differences within people, or
(c) only for cognitive preference in tasks where
alternative styles are viable?
2) only for males as opposed to females?
3) only for either continuous or categorical scoring 
of the LEM variable?
4) only with certain LEM category criteria?
5) only for certain LEM question types?
6) only when task-differentiated LEM patterns are 
taken into consideration?
This study also differs from some earlier work in its 
use of a large number of LEM questions (48) . This should 
help ensure acceptable LEM reliability, and remove low reli­
ability as a factor that might distort LEM relationships.
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IV. Measures Employed
As this is a correlational study, we are interested 
in the relationship between two sets of variables: predictor 
variables and criterion variables. If LEM is a valid indi­
cator of hemispheric preference or ability, we should be 
able to use it to predict scores on criterion variables that 
tap cognitive performance which is closely associated with 
each of the hemispheres.
Predictor Variables
LEM is, obviously, the variable of foremost interest 
here. A total of 48 LEM questions were used, in two sets of 
24. There was a separation of about two minutes between the 
administration of the question sets; during this time the 
subject left the experimental booth to fill out a simple 
questionnaire. The division of questions into two sets 
should provide some confirmation of reliability over short 
periods of time.
Each question set included three questions drawn from 
each of eight categories: opinion, numerical, syllabic, 
proverb interpretation, word definition, visual memory, 
visual rotation, and enumeration from visual memory. These 
categories represent the question types that have been uti­
lized in prior studies. (Appendix B includes a full list
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of the questions from the present research.)
The direction of the first eye movement following a 
question was recorded in terms of these classes: left, 
right, no lateral movement (an up or down movement with no 
lateral component, or a stare), and invalid trial (if the 
subject was not fixating on the experimenter at the end of 
the question).
Inter-rater reliability in judging LEM has generally 
been quite high (Templer et al., 1972; Weiten and Etaugh,
1974). In pilot work, an assistant and I agreed on approxi­
mately 90% of our eye movement classifications after a 
period of familiarization with the classification criteria.
The second predictor variable is the sex of a subject. 
There is a possibility that LEM relationships may hold more 
strongly for males as opposed to females, whose lateraliza­
tion differs in as yet unclear ways (Witelson, 1976; McGlone 
and Davidson, 197 3).
Criterion Variables:
(1) Cognitive Ability Tests
Six tests were used, forming three categories of mental 
activity. For each test I will give a brief description 
(usually taken from the test's manual), reliability informa­
tion, and a note concerning which hemisphere's processing 
should be advantageous.
A . Memory
1) Visual Memory: "The Shape Memory Test," from the 
Kit of Factor-Referenced Tests (Ekstrom, French, Harman, 
and Dermen, 1976) published by the Educational Testing Service
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(ETS). "This is a test of your ability to remember a group 
of shapes and their positions in relation to each other." 
Reliability = .68. Expected superiority: right hemisphere. 
This is known fairly conclusively from the brain damage 
studies of Milner (1967) and her colleagues, which shows 
that memory for anomalous shapes is far more adversely af­
fected by right than left hemispheric trauma.
2) "Auditory Number Span Test," from ETS. "This is 
a test of your ability to remember series of numbers." 
Reliability = .63 to .74. Expected superiority: left hemi­
sphere. Again, Milner's (1967) brain damage studies show 
that this ability is predominantly dependent on the left 
hemisphere.
B. Problem Solving
1) "Group Embedded Figures Test." "This is a test of 
your ability to find a simple form when it is hidden within 
a complex pattern." Reliability = .80. Expected superiority 
right hemisphere. Since this test involves the recognition 
of perceptual patterns, right hemispheric processing would 
seem to be more important. Also, Witkin, Oltman, Raskin and 
Karp (1971) found that performance on the GEFT correlates 
positively with performance on tests of block design, object 
assembly, and picture completion. These tests have been 
related to right hemispheric performance (Ehrlichman, 1971; 
Kocel, et al., 1972), so it is plausible that the GEFT is 
similarly related.
Providing further support is the fact that the GEFT
22
does not load highly on verbal comprehension and attention 
concentration factors, which are clearly not right hemi­
spheric. Results from LEM studies by Barnat (1972) and 
Ehrlichman (1971) also provide tentative support for expec­
tations that this is a right hemisphere task.
2) "Logical Reasoning Inference Test" from ETS. This 
test asks the subject to "decide which conclusions can be 
drawn from the statements [given] without assuming anything 
in addition . . . ." Reliability = .78. Expected superi­
ority: left hemisphere. This is because the task is verbal, 
logical and analytic.
C. Imagination
1) "Torrance Test of Creative Thinking"— figural form 
(Torrance, 1972). The task that was used from this test 
involves producing unusual and interesting figures from sets 
of parallel lines. Reliability for the test as a whole 
equals .60 to .85. Expected superiority: right hemisphere, 
because the task employs figural material.
2) "Torrance Test of Creative Thinking"— verbal form 
(Torrance, 1974a). The task that was used involves describ­
ing clever and unusual uses for cardboard boxes. Reliability 
for the test as a whole equals .61 to .75. Expected su­
periority: left hemisphere. This is because the task is 
primarily verbal. Performance on the verbal and figural 
scales of Torrance's test is not highly correlated (Torrance, 
1974b).
Criterion Variables:
(2) Cognitive Preference Tasks
A. David Wood (1974) has developed a technique de­
signed to determine whether a subject is using a representa­
tional or non-representational strategy in solving transitive 
inference problems. First, problems similar to the follow­
ing are administered:
Who is taller: Pete or Will?
Pete is taller than Bob 
Bob is taller than Ken 
Ken is taller than Steve 
Will is taller than Steve 
Ken is taller than Will 
The appropriate answer is that Pete is taller.
After a varied number of such problems, the subject is 
exposed to a "probe" question such as:
Can you remember, from the previous problem, who 
was taller: Will or Bob?
The probe question is designed to indicate whether the sub­
ject has represented all of the information from the premises 
he has just seen, perhaps in an image-related way (Huttenlocher 
and Higgins, 1972). If so, the probe is not difficult.
The alternative to a representational strategy, accord­
ing to Wood's work, is to search through the premises to find 
just the information necessary for deducing the asked for
5
Copies of each of the cognitive preference tasks are 
provided in Appendix I.
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relationship. Subjects using this (more analytic) strategy 
are then unable to answer a probe which requires information 
to which they did not attend.
Wood found that subjects tend to shift to an analytic 
strategy (which in his problems is more efficient) as they 
are presented with an increasing number of test problems. 
However, some subjects are able to answer the unexpected probe 
after many test problems, indicating they are still using a 
representational strategy. Thus, there are individual dif­
ferences in preference for the representational as opposed 
to the analytic strategy.
In my use of Wood's paradigm, all subjects received 
two test problems prior to the unexpected probe. A correct 
answer to the probe question is taken as an indication of a 
representational strategy; an incorrect answer is seen as a 
sign of an analytic strategy. The performance of subjects 
who failed to answer the two preliminary test problems 
accurately was considered invalid.
B. Galin and Ornstein's (1974) sorting preference 
test was administered in a shorter, group form. Subjects 
were asked to check off which member of a trio of stimuli 
did not "go with" the other two. Each stimulus consisted of 
both a shape and a non-related word printed with the shape.
One word and one shape were anomalous for each trio of 
stimuli, but the word and shape were not paired as the same 
stimulus. For example: | | | | — |—
KING TALK QUEEN
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The subject may choose either "TALK" (verbal dimension) or 
"— I— " (figural dimension) as anomalous.
The two ways of sorting were shown to the subject, and 
he was instructed to pick out the odd stimulus using either 
the verbal or figural dimension— as he preferred. Speed 
was emphasized, and the subject could switch between dimen­
sions as he proceeded.
In Galin and Ornstein's study, more verbally oriented 
subjects (lawyers) used the verbal dimension more often than 
did figurally oriented subjects (ceramicists).
C. Subjects were given a paper and pencil and asked
to convey certain specific information in any form which they 
desired. For example, they were asked to convey the idea of 
a spiral staircase, and to indicate the differences between 
a horse and a cow. Some people's responses emphasized words 
while other people's responses were primarily pictorial.
Each subject was given a score of zero to four depending on 
the extent to which he used words in his answers.
D. A self-reporting questionnaire was used to measure 
the clarity of imagery that subjects used in their thinking 
about four different situations. The subject was simply 
asked to spend ten seconds thinking of a situation (e.g.,
"the sun sinking below the horizon"), and then to indicate 
the clarity of his image on a seven point scale.
Summary of Correlational Design
There are two predictor variables: LEM and sex. The 
criterion variables, selected to measure cognitive performance
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differentially associated with each of the hemispheres, 
include (1) the six cognitive ability tests, and (2) the 
four cognitive preference measures.
V. Summary of Hypotheses and Issues
The central hypothesis under examination is that LEM 
differences are associated with differences in cognitive 
ability and preference. Specifically, right movers and left 
movers differ in the following ways.
A. Between subjects: right movers do better, relative 
to left movers, on the three cognitive ability tests related 
to verbal and logical skills. Right movers do poorer than 
left movers on the three tests related to figural skills.
B. Within subjects: right movers have their own best 
performances on the verbal rather than the figural tests; 
left movers have their best performances on the figural tests.
C. Preference: right movers are more likely to use
an analytic strategy in Wood's inference test, are more likely 
to use a verbal sorting method in the task adapted from Galin 
and Ornstein, and are more likely to convey information ver­
bally rather than figurally. Finally, on the imagery question­
naire, right movers will report using visual imagery which 
is less clear.
The following subsidiary issues will also be examined.
A. Do LEM relationships hold more strongly for males 
than for females?
B. Doe3 the use of a continuous as opposed to a cate­
gorical metric for scoring LEM influence LEM relationships?
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C. In categorical analyses, does the extremity of 
the category cut-off affect LEM relationships?
D. Do LEM relationships depend on the selection of 
particular LEM question types?
E. Does consideration of task-differentiated LEM 
patterns influence LEM relationships?
VI. Procedure
Ninety-two introductory psychology students served as 
subjects. Fifty-nine of these were tested during the fall 
semester, 33 were examined in the spring. (For purposes of 
many analyses, data from these two groups were considered 
separately. This will help in evaluating the replicability 
of effects found within either data set.)
Individual sessions were used for asking the LEM ques­
tions and ascertaining handedness. (The subject was asked 
which hand he used to perform five tasks, e.g., throwing a 
ball, holding a needle, etc.) The LEM procedure took place 
in a chamber with a dark homogeneous background and sides, 
and the subject sat facing the experimenter at a distance 
of about four feet. These individual sessions ran approxi­
mately 20 minutes. (The order of the LEM questions is given 
in Appendix B.)
All other measures were administered in a group setting. 
Group testing took about two hours per group; several short 
breaks were provided during the two hour period. The order 
of testing was as follows: GEFT, Logical Inference, Torrance 
(Figural), Auditory Number Span, Memory for Shapes, Torrance 





The first step in examining the LEM data was to see 
if acceptable reliability was present. Each subject had 
answered two sets of 24 questions, and each valid eye move­
ment was scored as left (1), no lateral movement (2), or 
right (3). For each subject, a mean rightwardness of eye 
movement score was computed for each of the two question 
sets. The correlations between these scores provides a 
reliability estimate. For the first group of subjects 
(n = 59) this correlation was .83. For the second group 
(n = 33) it was .89.
These figures are consistent with earlier reports and 
seem to indicate that reliability problems alone do not 
preclude the validity of LEM.
LEM and Normative Performance on 
the Cognitive Ability Measures
A subject's normative performance on a test consists 
of how well he did relative to the group's mean level of per­
formance for that test. Essentially, his raw score is con­
verted into a Z-score taking into consideration the group's 
mean and standard deviation. Normative scoring is the 
appropriate way of examining the first central hypothesis, 
i.e., that rightwardness of LEM is positively associated with
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performance on the three verbal and logical tests, and nega­
tively associated with performance on the figural tests.
Correlations between rightwardness of eye movement 
over the 48 questions and the scores of subjects on these 
tests are shown in Table 1. Separate correlation matrices 
are shown for each of the two subject groups; within each 
subject group separate analyses are shown for all subjects, 
all right handed subjects, all right handed females, and all 
right handed males. (Because of the small number of left 
handed subjects in each group, separate analyses for these 
subjects are not reported.)
I have examined these correlations in the following 
manner. First, I looked at the correlation matrix for group 
one, the larger data set. From here I picked out all the 
significant correlations, using a two-tailed test of signif­
icance and the .05 level of probability. I then examined 
the corresponding correlations within group two, to see if 
group two's results would corroborate those of group one.
The results of this procedure are shown in Table 2.
Looking at the analyses performed on all subjects 
within a group, only the relationship between rightwardness 
of eye movement and Logical Inference (part 2) is significant 
in group one, and the relationship is replicated in group 
two. (Because the number of subjects in group two is smaller, 
higher correlations would be necessary to attain statistical 
significance. Therefore, if a group two relationship is very 
similar to a significant correlation in group one, I have
TABLE 1
CORRELATIONS BETWEEN RIGHTWARDNESS OF LEM AND NORMATIVE 
PERFORMANCE ON THE COGNITIVE ABILITY VARIABLES
Group One Group Two
All R.H. R.H. R.H. All R.H. R.H. R.H
Ss Ss Fem. Male Ss Ss Fem. Mal<
04 00 00 00 -08 -02 11 -48
■02 -07 -32 17 -10 -09 -15 -50
16 22 07 37 -17 -16 01 -40
10 11 07 13 04 -11 -04 -29
03 08 -02 19 -06 -09 -48 07
29* 25 02 47* 26 28 12 50
13 17 -09
*CM 13 -04 -30 26
05 02 -03 08 -08 13 46 19
59 55 30 25 33 24 14 10
Figural Tests
Group Embedded Figures (pt. 2)
Group Embedded Figures (pt. 3)
Memory for Shapes 
Torrance's Creativity (Figural)
Verbal/Logical Tests
Logical Inference (pt. 1)
Logical Inference (pt. 2)
Auditory Number Span (Memory)
Torrance's Creativity (Verbal)
Number of Subjects 
*
p < .05, two-tailed probability. (Decimals are omitted from all correlations.)
OJ
ro
R.H. indicates right handed subjects.
TABLE 2
SELECTED CORRELATIONS BETWEEN LEM AND NORMATIVE 
PERFORMANCE ON THE COGNITIVE ABILITY MEASURES
Group One Group Two
A. All Subjects
Logical Inference C2) .29* .26
(n = 59) (n = 33)
B. All Right Handed Males None
C. All Right Handed Females None
D. All Right Handed Males
Logical Inference (2) .47* .50
Auditory Number Span .42* .26
(n = 25) (n = 10)
p < . 05 
p < .01
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accepted it as a replication regardless of its own signifi­
cance when considered separately.)
Analyses on all right handed subjects and right handed 
females reveal no significant correlations.
For right handed males, both Logical Inference (2) and 
Auditory Number Span are significantly related to rightward 
LEM. And each of these relationships is supported by the 
results of group two.
Another point to notice is that the relationship between 
LEM and Logical Inference (2) for all subjects is due pri­
marily to the strength of that relationship for right handed 
males. For right handed males, the correlations are .47 
(group one) and .50 (group two); for right handed females 
they are .02 (group one) and .12 (group two).
With this in mind, it is clear that confirmed signifi­
cant relationships between LEM and normative performance on 
these cognitive ability measures exist only for Logical In­
ference (2) and Auditory Number Span, and only for right 
handed males, not right handed females.
The correlational analyses we have just considered 
involve a continuous scale of measurement for the LEM variable. 
Does the pattern of results change when a categorical approach 
is employed? What follows is a consideration of the same 
issue we have just examined— the relationship between LEM 
and normative cognitive ability— but this time through a 
categorical approach. More specifically, we will be looking 
at group by sex by LEM category analyses of variance (ANOVAs),
with each of the cognitive ability measures considered 
separately as a criterion variable. (Only right handed 
subjects are included in these analyses.) Before we turn 
to the analyses, I will briefly comment on each of the pre­
dictor variables.
Group was included as a separate predictor variable 
because, given the availability of two sets of data, I would 
like to know if any effects found in one set are replicated 
in the other. An interaction between the group factor and 
either of the other factors would make such replicability 
suspect.
Sex was included as a separate factor in order to test 
the hypothesis that LEM relationships with cognition hold 
more strongly for males than for females. (Such appeared to 
be the case for certain cognitive variables when we compared 
the LEM correlations for males and females.) An interaction 
of sex and LEM category in predicting cognitive ability would 
be expected if this hypothesis is true.
Turning to LEM, the method of categorizing subjects was 
chosen so as to ensure comparability with other research in 
this area (e.g., Gur and Gur, 1974). For each subject's 
responses over the 48 questions, the number of right and left 
responses was counted. Next, the ratio of right to total 
(right plus left) LEM was calculated, and subjects were cat­
egorized according to the size of this ratio. For example, 
a subject who made 80% of his lateral eye movements to the 
right (right divided by right plus left equals .8) would be 
considered a right mover.
Three different sizes of ratios were employed as 
category criteria, and separate analyses were performed 
using each of these cut-offs. This will allow us to deter­
mine if LEM relationships emerge under only fairly extreme 
categorization criteria. (Conclusions regarding this issue 
will be discussed later in the Results section.)
Category Criteria Defining Computations
.6 Cut-off Right/right+left > .6 = right mover
< .4 = left mover
.7 Cut-off Right/right+left > .7 = right mover
< .3 = left mover
.8 Cut-off Right/right+left > . 8 = right mover
< .2 = left mover
As can be seen in Table 3, none of the criterion mea­
sures showed a main effect for LEM at any level of category 
cut-off. The two variables that were related to LEM via 
correlational analyses— Logical Inference (2) and Auditory 
Number Span— do not show a significant relationship by way 
of the categorical approach. However, since the LEM corre­
lations were much stronger for males than females, we might 
expect a sex by LEM interaction for these variables. Such 
an interaction is present for Auditory Number Span at the .6 
cut-off level, but the sex by LEM interaction is not signifi­
cant at any level for Logical Inference (2). The cell means 
of these variables are shown graphically in Figures 1 and 2.
TABLE 3
SUMMARY OF SIGNIFICANT EFFECTS: GROUP BY SEX BY LEM CATEGORY ANOVAS 
ON NORMATIVE PERFORMANCE ON THE COGNITIVE ABILITY TESTS
Criterion Measure
Figural Tests
Group Embedded Figures (2)
Group Embedded Figures (3) 
Memory for Shapes 




Auditory Number Span 
Torrance's Creativity (Verbal) 
Number of Subjects
































p < . 05
(Only right handed subjects are included.)
Left Right
LEM Category
Fig. 1. Scores on Logical Inference (2) as a function 
of sex and LEM category. The .6 LEM category cut-off level 





Fig. 2. Scores on Auditory Number Span as a function 
of sex and LEM category. The .6 LEM category cut-off level 
was applied. All subjects are right handed. M = Male;
F = Female.
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LEM and Ipsative Performance on 
the Cognitive Ability Measures
A subject's ipsative performance on a test consists of 
how well he did on that task relative to his overall perfor­
mance for all of the tasks (Broverman, 1962). For each 
task we are interested in how a subject did relative to his 
own general performance, not simply the group's performance 
on that task. (The latter is the case with normative per­
formance. )
Ipsative scores are computed as follows. Each subject 
is given a Z-score for his performance on a test relative to 
the group's performance on the same test. The subject's 
mean Z across all tests is then computed— this is the measure 
of his overall performance. Ipsative scores are then obtained 
for each test by subtracting a subject's mean Z from his Z- 
score for the particular ability test under consideration.
Ipsative scoring allows us to test the hypothesis that 
subjects whose LEM are more rightward have their personally 
strongest performances on the verbal and logical tests, 
whereas subjects with more leftward eye movements have their 
strongest performances on the figural tests.
The first point to mention is that, for my data, ipsa­
tive and normative performance on each of the cognitive tests 
were highly correlated. Within group one, this correlation 
was .87; for example, normative performance on the auditory 
number span variable correlated .87 with ipsative performance 
on the auditory number span variable. For group two this 
correlation was also quite high: .88. With correlations this
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high, it is unlikely that a very different pattern of LEM 
relationships with cognitive ability will emerge for ipsa­
tive as opposed to normative performance.
Why is the correlation between normative and ipsative 
performance so high? Apparently, in this set of data, the 
adjustment of each subject's score according to his own 
overall performance did little to alter the relative stand­
ing of subjects on each of the variables. (It is the rela­
tive standing of subjects on a cognitive ability before and 
after the ipsative adjustment that determines the correlation 
between normative and ipsative performance.) If there had 
been a pattern of large individual differences in general 
ability over all of the measures, then the ipsative adjust­
ment would have changed subjects' relative standing more than 
it did.
Correlations between ipsative performance and right­
wardness of eye movement are given in Table 4. None are 
significant, using a two-tailed test of significance.
ANOVAs relating group, sex, and LEM category to ipsa­
tive performance are shown in Table 5. Again, LEM category 
is not significantly related to any of the criterion measures.
LEM and the Cognitive 
Preference Variables
Do right movers prefer to use verbal and analytic 
thinking, while left movers prefer figural, representational 
thought? To determine this, the relationship between LEM 
and scores on each of the cognitive preference variables 
was examined via both continuous and categorical techniques.
TABLE 4
CORRELATIONS BETWEEN RIGHTWARDNESS OF LEM AND IPSATIVE 
PERFORMANCE ON THE COGNITIVE ABILITY MEASURES
Group One Group Two
All R.H. R.H. R.H. All R.H. R.H. R.H
Ss Ss Fern. Male Ss Ss Fern. Mal<
Ipsative Performance
Group Embedded Figures (2) -07 -13 02 -25 -09 01 19 39
Group Embedded Figures (3) -14 -21 -34 -08 -11 -08 -14 -30
Logical Inference (1) -07 -03 00 -05 -06 -07 -45 37
Logical Inference (2) 20 15 05 26 31 34 15 36
Auditory Number Span 04 08 -07 27 16 -01 -29 49
Memory for Shapes 06 13 11 17 -18 -14 05 -25
Torrance's Creativity (Verbal) -06 -11 -02 -23 -08 19 48 -03
Torrance's Creativity (Figural) 00 00 11 -09 06 -08 -02 -48
Number of Subjects 59 55 30 25 33 24 14 10
R.H. indicates right handed subjects.
None of the correlations are significant using a two-tailed test. 10
Decimals are omitted from all correlations.
TABLE 5
SUMMARY OF SIGNIFICANT EFFECTS: GROUP BY SEX BY LEM CATEGORY 
ANOVAS ON IPSATIVE PERFORMANCE ON THE COGNITIVE ABILITY TESTS




Group Embedded Figures (2) none
Group Embedded Figures (3) none
Memory for Shapes sex *
Torrance's Creativity (Figural) none
Verbal/Logical Tests
Logical Inference (1) none
Logical Inference (2) none
Auditory Number Span none
Torrance's Creativity (Verbal) none
Number of Subjects 62
*
p < .05.























Correlations between rightwardness of eye movement 
and each preference variable are given in Table 6. My 
strategy in inspecting these correlations was the same as 
that used for the ability variables. In Table 7 I indicate 
the variables that were significantly related to LEM in the 
first group of subjects, and I also present the correspon­
ding correlations from the second group of subjects, in order 
to see if they corroborate the results from group one.
Although several variables show a significant rela­
tionship with LEM in group one, only the Wood's Inference 
variable relationship within right handed males is confirmed 
by the results of the second data set. (The reader will 
recall that it was only within right handed males that cor­
relational patterns were confirmed within the cognitive 
ability measures.)
However, it must be noted that the direction of this 
relationship is opposite to that predicted. That is, right­
ward LEM in right handed males (i.e., left hemisphere pref­
erence) was positively related to use of what Wood terms a 
representational inference strategy, and negatively related 
to use of an analytic strategy.
A summary of ANOVAs relating group, sex and LEM cate­
gory with the cognitive preference variables is given in 
Table 8. No LEM main effects are significant. Interactions 
between group and LEM are evident in several places; these 
are indicative of a lack of generalizability of LEM effects 
across data sets.
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TABLE 6
CORRELATIONS BETWEEN RIGHTWARDNESS OF LEM AND 
SCORES ON THE COGNITIVE PREFERENCE VARIABLES
- Group One Group Two
All R.H. R.H. R.H. All R.H. R.H. R.H.







40 22 -21 -21 -23 -29
Convey 08 14 26 01 -01 -11 -25 15
Wood's Inference 40 39 19
**
61 05 -03 -33 46
Imagery (1) 04 01 16 -08 -18 -31 -22 -43
(2) 15 09 -05 33 -07 14 58 -59
(3) 12 13 33 -04 -02 -13 -23 -04
(4) -08 -12 -05 -19 -12 -08 -08 -17
Number of Subjects 59 55 30 25 33 24 14 10
p < .05, two-tailed probability.
* *
p < .01. (Decimals are omitted from all correlations.)
Note: high scores on Sort and Convey indicate verbal preference; a high score on 
Wood's Inference indicates a representational rather than analytic inferential strategy; 




SELECTED CORRELATIONS BETWEEN LEM AND SCORES 
ON THE COGNITIVE PREFERENCE VARIABLES
All Subjects
All Right Handed Subjects
All Right Handed Females




p < . 01
Group One Group Two
Sort .28* -.21
Wood's Inference .4 0** .05
(n = 59) (n = 33)
Sort .30* -.21
Wood's Inference .39** -.03
(n = 55) (n = 24)
Sort .40* -.23
(n = 30) (n = 14)
Wood's Inference .61** .46
(n = 25) (n = 10)
TABLE 8
SUMMARY OF SIGNIFICANT EFFECTS: GROUP BY SEX BY LEM CATEGORY 
ANOVAS ON SCORES ON THE COGNITIVE PREFERENCE VARIABLES
.6 Cut-off .7 Cut-off .8 Cut-off
Sort group by LEM* none group* 
group by LEM*
Convey none none none
Wood's Inference sex by LEM** sex by LEM** sex by LEM**





group by sex by LEM**
sex*
group by sex by LEM**
group* 
group by sex by LEM*
(3) none none none
(4) none none none
Number of Subjects 62 52 32
p < .05
*
p < . 01
Only right handed subjects are included.
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Sex by mover interactions are present at each level 
of LEM cut-off for Wood's Inference variable. A graph of 
the LEM-Wood's Inference relationship is shown in Figure 3. 
This graph leads one to the idea that, for right handed 
females, the Wood's Inference variable is related negatively 
to LEM, whereas for right handed males the relationship is 
positive. These results are discussed further in the subse­
quent section.
The Role of Sex Differences 
in LEM Relationships
From the correlational analyses, it would appear that 
the few significant LEM relationships that are present are 
among right handed males, not right handed females. Con­
firmed significant relationships were found for three vari­
ables: Logical Inference (2), Auditory Number Span, and Wood's 
Inference. For each of these, the relationships were stronger 
or more consistent among right handed males than right handed 
females.
However, consideration of this issue by way of categor­
ical ANOVA produces a somewhat different impression. (The 
following results are drawn from analyses performed at the 
.6 LEM category cut-off. Results from other category levels 
were substantially equivalent, and the .6 level includes the 
largest number of subjects.) Considering all of the cogni­
tive variables, significant sex by mover interactions were 
present only for normative performance on Auditory Number 

























Fig. 3. Scores on Wood's Inference as a function 
of sex and LEM category. The .6 LEM category cut-off 
level was applied. All subjects are right handed.
M = Male; F = Female.
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Figure 3). In the case of Auditory Number Span, tests for 
the simple effects of LEM group at each sex revealed that 
neither effect was significant. In the case of Wood's In­
ference, both simple effects were significant. (Summaries 
of the analyses of simple effects are given in Appendix G.)
Finally, the interaction of sex and LEM category which 
appeared to be present for the Logical Inference (2) vari­
able in the correlational analyses was not significant in 
the ANOVA. Figure 1 makes it clear why— the pattern for each 
sex is quite similar.
Thus, one's conclusions about the superior predictive 
validity of LEM for males depend on utilization of a contin­
uous metric for scoring LEM and inclusion of all right handed 
subjects, regardless of the extremity of their LEM. When 
only subjects passing the .6 LEM cut-off are included (62 
out of 79 right handed subjects), and they are scored cate­
gorically, the interaction pattern is much less straight­
forward.
There is no obvious explanation for the discrepancy 
between these conclusions from the two different approaches 
to scoring LEM. Since continuous scoring preserves more 
information about a subject's LEM performance, there is some 
reason to accept it as more authoritative.
Continuous vs. Categorical Scoring 
and the Central Hypotheses
As we have just seen, the two different methods of 
scoring LEM yield differing conclusions regarding the sex 
by LEM interaction for a few cognitive variables. However,
there is little difference between the implications of 
these approaches with regard to the central hypotheses.
As we have seen in Tables 1 through 8, there is no indication 
of a general relationship between LEM and (a) normative 
cognitive ability, (b) ipsative cognitive ability, or 
(c) cognitive preference, regardless of whether a contin­
uous or categorical scoring technique is used.
The Effect of Varying Categorization Criteria 
m  Categorical Analyses of LEM Relationships
Do LEM relationships only emerge with fairly extreme
criteria for classifying subjects? To examine this possi­
bility, subjects were classified as right and left movers 
under three conditions: the .6, .7, and .8 category cut-offs.
However, inspection of Tables 3, 5 and 8 reveals that vary­
ing the category cut-offs has no effect on the significance 
of LEM effects. I also examined the variation accountable 
(i.e., "eta"; McNemar, 1969) by LEM category for each cog­
nitive variable depending on the category cut-off. Again, 
no trend was apparent. For example, for the Logical Infer­
ence (2) variable, eta went from .19 at the .6 cut-off to 
.19 at the .7 cut-off to .20 at the .8 cut-off.
The Use of Different Question Types in
Categorizing Subjects on the LEM Variable
Since it is possible that some question types are 
better than others for the purpose of measuring hemispheric 
preference and/or ability differences, I looked at the rela­
tionships among the eight different question types that have 
been used in previous research of this kind.
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The first point to mention is that the correlations 
between rightwardness of eye movement for all questions and 
rightwardness for each question set are all quite high.
These are given in Table 9, and are approximately equal to 
the reliability correlations (.83 and .89) mentioned earlier 
for the overall LEM measure. What this implies is that sub­
stitution of any particular question set for the overall 
measure would not markedly change the pattern of results.
These correlations also suggest that differences among 
studies in the question sets employed are probably not an 
important factor in the differing patterns of results that 
have been obtained. To further examine this possibility,
I inspected correlation matrices relating LEM for each of 
the question sets with performance on each of the cognitive 
variables. Again, there was no indication that any particular 
question sets were consistently better predictors of cognitive 
performance than the overall measure of rightwardness of LEM 
across all questions.
For example, Table 10 provides a listing of all the 
group one correlations between cognitive variables and parti­
cular question set LEM that reached significance when the 
overall measure of LEM did not correlate significantly. Out 
of 23 cognitive variables and eight question sets (for a 
total of 184 correlations), only four emerged in which the 
above conditions were met. (That is, a particular question 
set was a significant predictor of cognitive performance 
while the overall measure was not.) In two of these cases
TABLE 9
CORRELATIONS BETWEEN RIGHTWARDNESS OF LEM 
OVER ALL QUESTIONS AND RIGHTWARDNESS 










These correlations are for the first group of subjects, 
59. All correlations are significant at the .01 level.
TABLE 10
COMPARISON OF SELECTED CORRELATIONS OF COGNITIVE VARIABLES WITH 
(A) RIGHTWARDNESS OF EYE MOVEMENT FOR PARTICULAR QUESTION 
TYPES AND (B) RIGHTWARDNESS OF LEM OVER ALL QUESTIONS
Relationship
1. (a) Visual Counting and GEFT(2)
(b) Overall LEM and GEFT(2)
2. (a) Visual Counting and Imagery(2)
(b) Overall LEM and Imagery(2)
3. (a) Opinion and Ipsative Logical Inference(2)
(b) Overall LEM and Ipsative Logical Inference(2)
4. (a) Visual Memory and Ipsative Logical Inference(2) 




















(numbers one and two), the relationship was not replicated 
in the second group of subjects. In the third and fourth 
cases, the overall LEM relationship is stronger than that 
for the particular question set in the second group.
All of this is simply to say that none of the question 
sets employed in this study was noticeably superior in pre­
dicting cognitive performance relative to the overall mea­
sure of rightwardness across all questions. Thus, selective 
adjustment of question sets to be used does not seem to be 
a highly fruitful possibility for increasing the predictive 
power of the LEM measurement device.
Task or Question Effects 
on the Direction of LEM
Because I intended to elicit characteristic LEM patterns, 
I used the experimenter-facing-subject method in this study. 
According to earlier research, this method should minimize 
the influence of the particular question asked of a subject 
on the direction of his LEM. (That is, verbal questions 
should not elicit many more rightward LEM, nor should figural 
questions elicit many fewer rightward LEM.)
To confirm this assumption, I performed an ANOVA on 
rightwardness of eye movement with sex and question type as 
predictor variables. (Question type was a repeated measure.) 
None of the effects were significant, indicating that the 
type of question asked did not significantly determine the 
direction of eye movement. Moreover, inspection of the mean 
LEM scores for each question group reveals that they did not
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follow the pattern that would occur if task-differentiated 
question effects were present (Table 11). That is, questions 
involving visual memory and visual rotation elicited the 
most rightward eye movements when they would be predicted 
to elicit relatively few rightward eye movements.
Task-differentiated LEM Patterns and 
Their Role in the Present Study
This research was designed to evaluate the importance 
of considering task-differentiated LEM patterns in LEM pre­
dictions of cognitive performance. A task-differentiated 
subject's LEM indicate that he uses his left hemisphere more 
for verbal questions and his right hemisphere more for fig­
ural questions; I felt that the lack of consideration of such 
LEM patterns may have biased some of the findings of prior 
research.
The procedure for identifying task-differentiated sub­
jects was taken from Gur et al. (1975). Three of the question
sets had dealt with figural information (visual memory, 
visual rotation, and visual counting). For these questions, 
the ratio of right eye movements to total (right plus left) 
eye movements was computed. A task-differentiated subject 
would have a relatively low ratio (indicating low left hemi­
spheric processing) for these questions.
Another three question sets had dealt with verbal 
processing (definition, proverb interpretation, and syllables). 
Again, a ratio of right to total LEM was computed. For these 
questions, a relatively high ratio would be necessary in order 
to be considered a task-differentiated subject.
TABLE 11
MEAN RIGHTWARDNESS OF EYE MOVEMENT SCORES 











The final operation used in categorizing subjects was 
as follows. If a subject's right eye movement ratio for 
the verbal questions exceeded that for the figural questions 
by .35 or more, the subject was classified as task-differen­
tiated. This figure of .35 was taken from Gur et al.'s 
study. For the conditions of their study it established 
a .01 confidence level: there was only one chance in a hun­
dred that a subject would have such a pattern by chance.
I have used the same criteria in order to maintain compara­
bility of results, and because they seem reasonable for the 
job of picking out subjects whose LEM indicate task-differen­
tiated thinking.
There were only 11 subjects out of 92 who fulfilled
C.
these conditions. Two of these subjects were left handed.
Thus, with only nine right handed subjects to work with, it 
would not be possible to perform analyses breaking these 
subjects down into cells on the basis of sex and group, as 
was done for left and right moving subjects.
Instead, I examined the mean scores of these subjects 
on each of the normative ability and preference variables.
These data are presented in Table 12. They do not support 
the notion that task-differentiated subjects are markedly 
different on either verbal/logical or figural tasks.
Indeed, the small number of subjects showing task- 
differentiated effects, combined with the absence of
Gur (197 5) reports a similar proportion: only 2 out 
of her 32 subjects were task-differentiated in the experimenter- 
facing-subject situation.
TABLE 12
THE COGNITIVE PERFORMANCE OF TASK-DIFFERENTIATED SUBJECTS COMPARED 
WITH THE MEAN PERFORMANCE OF ALL SUBJECTS
-














GEFT (2) 5.83 5.83 same 5.85 5.40 lower
GEFT (3) 7.17 7.67 higher 7.21 5.60 lower
Logical Inference (1) 7.25 6.50 lower 7.09 7.40 higher
Logical Inference (2) 8.46 8.50 higher 8.21 8.00 lower
Auditory Number Span 8.97 11.67 higher 8.48 8.60 higher
Memory for Shapes 12.61 13.50 higher 12.36 11.40 lower
Torrance Verbal 21.58 23.00 higher 22.58 20.60 lower
Torrance Figural 11.34 11.00 lower 10.76 12.20 higher
Number of Subjects 59 33
U1vo
TABLE 12 (cont.)
THE COGNITIVE PERFORMANCE OF TASK-DIFFERENTIATED SUBJECTS COMPARED 
WITH THE MEAN PERFORMANCE OF ALL SUBJECTS














Sort .58 .37 lower .55 .46 lower
Convey .38 .36 lower .49 .68 higher
Wood 1s Inference 1.72 1.80 higher 1.62 1.33 lower
Imagery (1) 5.97 5.67 lower 6 .12 6 .00 lower
(2) 6.12 6.00 lower 5.91 5.20 lower
(3) 6.44 6.33 lower 6.42 6.80 higher
(4) 5.88 5.83 lower 6.12 6.80 higher
Number of Subjects 59 6 33 5
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appropriate question set effects on the direction of lateral 
eye movement (Table 9), together indicate that the role of 
task-differentiation in this study is not large.
Sex and the Direction of LEM
What is the relationship between sex and the direction 
of LEM? For example, do men, who excel at spatial (right 
hemispheric) tasks (McGlone and Davidson, 1973) also produce 
more leftward LEM?
For group one, the correlations between rightwardness 
of LEM and sex (male = high) were:
All subjects (n = 59) r = ,02
Right handed subjects (n = 55) r = .03
For group two, the results were:
All subjects (n = 33) r = .15
Right handed subjects (n = 24) r = .14
None of these correlations are statistically signifi­
cant.
ANOVAs relating sex and question category to rightward­
ness of eye movement yielded no significant main or interac­
tive effects for sex.
These analyses indicate that sex was not significantly 
related to the direction of LEM, nor did it interact with 
the type of question asked in determining eye movement direction.
Handedness and the Direction of LEM
Do left and right handed subjects differ in their char­
acteristic direction of LEM? Not in this study. For group 
one, the correlation between right handedness and rightward
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eye movement was equal to .06. For group two, the correla­
tion was .10. However, it should be remembered that there 
were only a few subjects who were not clearly right handed. 
In the first group, only four subjects scored lower than 
four on the five point scale of right handedness. In the 
second group there were nine such subjects.
Summary of Results
1) The reliability of LEM. Split-half reliability 
correlations were .83 and .89 for the two subject groups.
2) The relationship between LEM and normative perfor­
mance on the cognitive ability measures. Utilizing a con­
tinuous scoring of the LEM variable and correlational 
analyses, confirmed significant correlations were found 
only among right handed males and only for two criterion 
variables: Logical Inference (2) and Auditory Number Span.
Categorical ANOVA revealed no significant main effects 
for LEM at any LEM category cut-off. There was, however, a 
significant LEM by sex interaction at the .6 category cut­
off for the variable Auditory Number Span.
3) The relationship between LEM and ipsative perfor­
mance on the cognitive ability measures. Ipsative perfor­
mance was very highly correlated with normative performance. 
Correlations between LEM and ipsative performance were all 
non-significant. Categorical ANOVAs also revealed no sig­
nificant LEM main effects or interactions.
4) The 'relationship between LEM and the cognitive 
performance variables. A confirmed significant correlation
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was found only within right handed males and only for the 
Wood's Inference variable. Categorical ANOVAs revealed no 
significant LEM main effects. There was a significant sex 
by interaction at each category cut-off for the Wood's In­
ference variable.
5) The role of sex differences in LEM relationships. 
Correlational analyses revealed stronger or more consistent 
relationships among males than females for each of the three 
cognitive variables related to LEM: Logical Inference (2), 
Auditory Number Span, and Wood's Inference.
Categorical ANOVAs produced a less clear-cut picture 
of the sex by LEM interaction with regard to these variables.
6) Continuous vs. categorical scoring of the LEM 
variable. Although the interactive pattern between sex and 
LEM was different for a few variables depending on the LEM 
scoring criteria, the essential pattern of null results held 
using either approach.
7) Varying category cut-offs appeared to have little 
effect on LEM relationships: more stringent classification 
criteria did not lead to the emergence of significant rela­
tionships .
8) The use of particular question types in determining 
LEM scores was also found to have little impact on LEM 
relationships.
9) Question effects on the direction of LEM were not 
significant. Mean LEM scores for each question type indi­
cate that subjects were not moving their eyes in the direc­
tions that would be predicted for question (task) effects.
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10) Task-differentiated LEM patterns and LEM relation­
ships . Very few subjects exhibited a task-differentiated 
pattern; these subjects were not noticeably different on 
either cognitive ability or preference performance.
11) Sex and handedness in relation to the direction 
of LEM. Neither sex nor handedness was significantly cor­
related with rightwardness of LEM in this study.
VIII. Discussion
The results we have just examined do not support the 
validity of LEM as a measure of hemispheric preference or 
ability. With very few exceptions, the predicted relation­
ships between LEM and cognitive performance simply were not 
present.
One possible explanation for those significant rela­
tionships that did emerge is that they are spurious. In 
other words, they are a function of chance— the fortunes of 
sampling— rather than a real, stable relationship in the 
general population. The positive results obtained in the 
tests of statistical significance would normally preclude 
this explanation as extremely unlikely. However, in this 
case, 23 different criterion variables were involved; it is 
thus very likely that at least one of these would appear in 
a significant relationship at the .05 level, when in fact 
there is no such relationship in the population at all.
To guard against this possibility, the data were ana­
lyzed separately for each of the two subject groups. Only 
relationships that were confirmed in each data set were given 
credence. Thus, the significant results we have considered 
have been replicated within the study, and the likelihood 
of their being spurious is low.
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However, the interpretation of each of these signifi­
cant findings is far from straightforward, and requires 
some discussion.
Logical Inference (2)
For those analyses in which this variable is signif­
icantly related to LEM, the relationship is in the predicted 
direction. That is, right LEM is positively related to per­
formance on the inference test. However, data collected 
within this study make the reliability and validity of Logi­
cal Inference (2) highly questionable. Ekstrom et al. (1976) 
give the impression that Logical Inference (1) and (2) are 
meant to be equivalent sub-tests of a single measure, de­
signed to tap the same cognitive abilities. But in both of 
my subject groups, the correlations between these variables 
were quite low. (For group one, r = .25; for group two, 
r = .17; neither r is statistically significant.) Such a 
low correlation makes the reliability of these sub-tests as 
equivalent measures of logical inference ability highly sus­
pect.
The low correlations between Logical Inference (1) and
(2) would not be problematic if there were a plausible way 
of construing each test as an indicator of a distinguishable 
aspect or dimension of the ability to make logical inferences. 
However, as mentioned above, Ekstrom et al. (1976) do not 
provide theoretical or empirical grounds for such an inter­
pretation. And the surface content of the items in Logical 
Inference (1) and (2) appears very similar, so this does not 
provide grounds for differentiation.
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The low intercorrelation between Logical Inference (1) 
and (2) thus forces us to be skeptical about the meaning of 
a subject's score on either variable. This in turn makes 
the relationship between LEM and Logical Inference (2) less 
than convincing as a support for the validity of LEM. For 
example, we could not say that LEM consistently predicts 
cognitive performance involving logical inference, because 
Logical Inference (1) is not related to LEM to any notable 
extent (e.g., see Table 1).
Wood's Inference
For right handed males, rightward LEM is positively 
related to use of a representational (right hemispheric) 
strategy for this task. This is, of course, contrary to 
the prediction that rightward LEM would be associated with 
an analytic inferential strategy.
For right handed females, the results are quite dif­
ferent. Under correlational analyses, no significant rela­
tionships emerge. Under categorical scoring of LEM, at 
the .6 category cut-off, female right movers are more likely 
to use the analytic strategy, as is predicted.
There appears to be no interpretation of these results 
that does not border on pure speculation. Certainly they 
cannot be said to stand as support for the basic validity 
of LEM:
Auditory Memory Span
Those significant relationships that emerged here are 
all in the predicted direction. That is, right movement (in
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males) correlated positively with recall of the verbal 
stimuli. These results do tend to support LEM validity, 
but, taken in the context of the other findings, cannot 
substantiate the central thesis that LEM is a measure of 
general hemispheric ability and preference.
Summary
Of the 23 criterion variables investigated, only 3 
yielded confirmed significant relationships with LEM. Of 
these three, the results for only one variable, Auditory 
Number Span, are unambiguously supportive of the validity 
of LEM.
This pattern of results suggests the following ques­
tion: Why did the present study fail to support LEM validity 
while some prior studies have supported it? After all, the 
basic method employed in this study— the experimenter faces 
the subject, sitting in a small chamber— is identical with 
that utilized in all of the research reporting significant 
findings.
I have found this question difficult to answer. For 
example, one might worry that the number of subjects used 
in this study was not large enough for significant relation­
ships to emerge. But those studies reporting significant 
relationships generally employed far fewer subjects than 
did this one (e.g., Crouch, 1976; Gur and Gur, 1974; Nielsen 
and Sorensen, 1976; Weiten and Etaugh, 1973). And the 
trends in thi's study— regardless of significance— are not 
consistently favorable to LEM validity. (See Tables 1, 4,
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and 6.) So, an insufficient number of subjects could not 
be the explanation for the present results.
While discussing subjects, it is worth noting that 
both the current study and those reporting positive results 
have involved undergraduate students as participants (e.g., 
Meshkin and Singer, 1974; Gur and Gur, 1974). Also, scores 
of my subjects on the ETS tests were similar to the norma­
tive data provided by Ekstrom et al. (1976). It is thus 
unlikely that idiosyncratic differences in the nature of 
my subjects are responsible for the differences obtained 
in the present results.
Another issue is the reliability of the cognitive 
measures which were used in the present study. Reliability 
was a prime criterion in selecting among standard cognitive 
ability measures; however, only moderately reliable measures 
were available. According to normative data, the relia­
bility of the ability measures used in this study ranged
7
from .60 to .85. In comparison, hypnotic susceptibility, 
the variable most clearly associated with LEM in previous 
studies, has a fairly similar reliability (r = .80 for the 
Harvard Group Scale, Form A; Shor and Orne, 1963). Thus, 
reliability differences are not a very plausible explanation 
for the discrepant results of this study.
Another possibility might be the number of questions 
used in eliciting LEM. (The larger the number of questions,
7
No reliability information is available regarding the 
preference measures.
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the greater the reliability and precision of measurement.) 
But again, those studies finding significant relationships 
generally used fewer questions than were used in this study. 
(For example, see any of the LEM studies mentioned above.)
Is it possible that other procedural deviations are 
at work here? This explanation can never be completely 
ruled out. But in this study we have examined each of the 
salient procedural differences among earlier LEM studies 
(question type used, normative vs. ipsative scoring, etc.), 
and we at least know that none of these is the key to ob­
taining even minimal predictive validity for LEM.
There i£ one clear difference between this study and 
those with supportive findings: the specific cognitive vari­
ables employed. In the LEM area of research, each investi­
gator has selected his own set of variables to tap right 
and left hemispheric processing (see section II, Research 
on Lateral Eye Movements). These differences in criterion 
variables may well account for the differing pattern of 
results. However, an unassailable conclusion from the 
present study is that not all cognitive variables that can 
reasonably be construed as right and left hemispheric are 
predictable from LEM.
This in turn has certain implications for explanations 
that are given for those LEM relationships that may be de­
finitively established. It no longer appears tenable to 
explain a relationship between LEM and a cognitive variable 
by arguing that (a) LEM measures a general superiority or 
preference for one of the hemispheres, and (b) that
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performance on the cognitive variable in question is also 
associated with differential reliance on one of the hemi­
spheres. LEM simply does not measure a general reliance 
or superiority or preference for one of the hemispheres.
If it did so, the null results of the present study and 
those cited earlier would not have occurred.
How then are we to explain those positive relation­
ships that have been reported? One possibility is the notion 
that only certain dimensions of hemispheric ability/prefer­
ence are indexed by LEM, and that some researchers have 
luckily hit on variables that tap these dimensions. If 
this hypothesis is to be pursued, much work would remain 
to be done in specifying exactly what are the dimensions 
of hemispheric usage that LEM can identify.
Perhaps another way to look in making sense of this 
area is at the strength and reliability of some of the LEM 
supportive studies. Some investigators have made (admittedly 
tentative) inferences on the basis of non-significant trends 
(e.g., Weiten and Etaugh, 1973). Furthermore, some of the 
early results have not stood up to replication. (For 
example, see Gur, 1973, and Barnat, 1972, for their attempted 
corroborations of the relationship between LEM and vocational 
interest and occupational major.)
However, certain specific findings are both clearly 
significant and well replicated. The best example of this 
is the work on hypnotic susceptibility: several independent 
studies report that leftward LEM is related to high hypnotic
72
susceptibility (Bakan, 1969; Bakan and Svorad, 1969; DeWitt 
and Averill, 1976; Gur and Gur, 1974; Morgan, et al. 1971). 
Thus, the LEM phenomenon cannot be dismissed as a hoax or 
an illusion.
In summary, the following conclusions are in order:
(1) LEM can predict only a limited range of cognitive per­
formance, (2) the limits of this range are unclear, and
(3) the explanation of such predictions on the basis of 
LEM measuring a general superiority or preference for one 
of the hemispheres is untenable.
Appendix A
Major Methods Used in Studying Hemispheric Specialization 
Lesions
When there is injury or disease in one of the hemi­
spheres, it is possible to study what cognitive abilities are 
impaired, and hence infer what processes the involved hemi­
sphere is normally responsible for. Of course, caution is 
called for in making such an inference; the fact that one 
cannot run without a left leg does not mean that the left 
leg is the "running center" of the body. However, if a cer­
tain ability is impaired with a left hemispheric lesion but 
spared with a right hemispheric lesion, a conclusion of 
greater left hemispheric importance seems sound.
"Split-Brain" Cases
For medical reasons it is sometimes necessary to sever 
the chief neurological link between the hemispheres (the 
corpus callosum). This results in "two separate spheres of 
consciousness," i.e., a lack of cross-communication between 
the hemispheres. Extensive psychological testing of such 
patients has been carried out by Roger Sperry and his col­
leagues .
In general, sensory information is conveyed from one 
half of the body (hand, ear, etc.) to the contralateral
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hemisphere. Although ipsilateral pathways exist, this "input 
is crude; it is apparently good for cuing in the hemisphere 
as to the presence or absence of stimulation . . . (not 
transmitting) information concerning the qualitative nature 
of an object"(Gazzaniga, 1967, p. 25). Since ipsilateral 
input is usually negligible, when the means of communication 
between hemispheres has been eliminated information that is 
presented to one half of the body is received by only the 
opposite hemisphere. In this way it is possible to assess 
the abilities of a single hemisphere acting independently.
Sodium Amytal
Prior to neurosurgery, it is sometimes necessary to 
inject sodium amytal into one of the hemispheres. "The 
amytal acts instantaneously to depress most, if not all, 
hemispheric functions on one side for a period of three to 
five minutes, during which time the non-injected hemisphere 
operates on its own" (Gordon, 1973, p. 22). Although testing 
in this situation is highly limited, sodium amytal studies 
provide very definitive evidence regarding what each hemi­
sphere can do on its own.
EEE Recording
The electroencephalogram (EEG) can provide a crude 
measurement of overall activity in a given area of the brain. 
Several studies have compared right and left sided EEGs 
during various cognitive activities. In this way it is 
possible to make tentative conclusions about the dominance
of a hemisphere for a certain activity. One of the major 
advantages of this method is that it involves intact brains 
working within fairly normal conditions.
Tachistoscopic Studies
The tachistoscope allows stimuli to be presented for 
durations so short that a subject cannot engage in visual 
scanning. If a stimulus is presented to the left visual 
field, the eyes cannot re-focus so that it is also presented 
to the right visual field. Thus, information presented in 
the left visual field is conveyed directly to the right 
hemisphere, but not the left.^"
Under these circumstances, researchers have compared 
the efficiency with which the same stimuli are perceived in 
the left vs. the right visual field. If a certain type of 
stimulation is easier to process from the left visual field, 
the inference is that the right hemisphere's specialization 
is more suited for such processing.
Dichotic Listening
In this technique, a subject simultaneously hears dif­
ferent stimuli in each of his ears. For example, a list of 
digits will be played to one ear, while a different list is 
played to the other ear, both ears receiving a different 
digit at the same time. The subject is asked simply to 
repeat what he has heard. If subjects repeat more stimuli
‘'’The left hemisphere does have access to the informa­
tion indirectly, through the corpus callosum.
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from the left ear as opposed to the right, the inference 
is that such stimuli are more readily processed by the right 
(contralateral) hemisphere.
Appendix B
LEM Questions in Their Order of Presentation
Question Set One
(Definition)




4. What is 56 minus 19?
5. 27 plus 34?
6 . 14 divided by 3?
(Syllables)
7. Try to name a word with 3 syllables.
8 . 2 syllables.
9. 3 syllables.
(Proverbs)
10. What does this mean: I'd rather be lucky than good.
11. Easy come, easy go.
12. He who laughs last, laughs best.
(Opinion)
13. What do you think is our country's greatest natural resource?
14. What do you think about having a woman president?




16. On your driver's license, where is your name?
17. On a map of the U.S., where is Chicago relative to 
Kansas City?
18. In your house, what room is widest?
(Visual Rotation)
19. What does an upside down capital letter P look like?
20. Where is Florida on an upside down map?
21. What does an upside down capital letter Q look like?
(Visual Counting)
22. How many windows are there in all of the bedrooms of 
your house?
23. How many cabinet doors are there in the kitchen of 
your house?
24. How many electric outlets are there in your room?
Question Set Two
(Definition)




28. What is 46 minus 29?
29. 35 plus 26?
30. 11 divided by 3?
(Syllables)





34. What does this mean: Absence makes the heart grow fonder
35. All's well that ends well.
36. Where there's a will, there's a way
(Opinion)
37. Where do you think you'll be living 10 years from now?
38. What aspect of college life really needs to be changed?
39. What do you think about making electricity with nuclear 
power?
(Visual Memory)
40. On your student I.D. card, where is the picture?
41. In what direction, left or right, does Washington face
on a dollar?
42. On a map of Europe, where is Italy relative to France? 
(Visual Rotation)
43. What does an upside down capital letter L look like?
44. Where would New Hampshire be on an upside down map of
the U.S.?
45. What does an upside down capital letter Y look like?
(Visual Counting)
46. How many chairs are there in all of the bedrooms of your 
house?
47. How many windows are there in your kitchen?
48. How many electric outlets are there in your kitchen?
Appendix C
Intercorrelations Among Cognitive Ability Measures and Sex











Sex 10 06 -03 06 15 - 1 2 -17 -08
GEFT (2) 100 71** 13 17 33** 18 19 -09
GEFT (3) 71** 100 04 29* 45** 04 15 -18
Log, Inf. (1) 13 04 1 00 25 03 - 0 1 21 16
Log. Inf. (2) 17 29* 25 100 01 02 15 08
Aud. Num. Span 33** 45** 93 91 100 17 29 - 0 1
Memory Shapes 18 04 - 0 1 02 17 100 12 00
Torrance Verb. 19 15 21 15 20 12 10 0 13
Torrance Fig. -09 -18 16 08 - 0 1 00 13 1 0 0
n = 59 
*
p < .05, two-tailed probability.
* *
p < .01. (Decimals are omitted from all correlations.)
Intercorrelations Among Cognitive Ability Measures and Sex











Sex 4 9 * * 41* 40* 44* 24 04 11 07
GEFT (2) 1 0 0 81** 45** 4 4 ** 25 28 00 -05
GEFT (3) 81** 10 0 42* 4 4 ** 33 31 07 -28
Log. Inf. (1) 45** 42* 100 17 24 07 -17 00
Log. Inf. (2). 44** 4 4 * * 17 10 0 33 00 22 -13
Aud. Num. Span 25 33 24 33 10 0 - 2 0 -0 2 -06
Memory Shapes 28 31 07 00 -2 0 1 0 0 29 - 0 2
Torrance Verb. 00 07 -17 22 -0 2 29 1 0 0 15
Torrance Fig. -05 -28 QQ -13 -06 - 0 2 15 1 0 0
n = 33 
*
p < .05, two-tailed probability.
* *
p < .01, (Decimals are omitted from all correlations,).
Appendix D
Intercorrelations Among Cognitive 
Preference Variables
Wood's Imagery
Group One Sort Convey Inf. (1 ) (2 ) (3) (4)
Sort 24 05 09 10 -09 05
Convey -09 -19 - 1 2 - 0 1 -14
Wood's Inf. 08 08 10 14
Imagery (1) 08 29* 45





Sort 28 -33 -03 30 -05 - 1 1
Convey -15 -06 -28 - 2 1 -36
Wood's Inf. -06 -30 10 02
Imagery (1) 18 29 10







p < .0 1 .
two-tailed probability. 
(All decimals are omitted .)
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Appendix E
Intercorrelations Among LEM Question Sets
Scored for Rightwardness of :LEM
Vis Vis Vis
Group One Arith Syl Prov Opin Mem Rot Count
Definition 56 76 74 63 56 51 47
Arithmetic 57 66 52 60 66 55
Syllables 74 57 71 64 66
Proverbs 63 59 56 57
Opinion 62 51 48




Definition 62 64 76 81 63 54 55
Arithmetic 67 72 69 70 71 56
Syllables 63 63 67 72 46
Proverbs 87 55 60 41
Opinion 63 59 47
Visual Memory 80 71
Visual Rotation 66
n = 33
All p's < .01.
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Appendix F
Analysis of Variance of Rightwardness of LEM with Group, 
Sex and Question Type as Predictor Variables
Sum of Degrees of Mean Prob. F
Source Squares Freedom Square F Exceeded
MEAN 2589.70 1 2589.70 1050.56 0 . 0 0
Group 0 . 2 2 1 0 . 2 2 0.09 0.76
Sex 1.59 1 1.59 0.65 0.42
Group x Sex 1.09 1 1.09 0.44 0.50
ERROR 216.93 88 2.47
Question Type 1.99 7 0.28 1. 6 6 0 . 1 1
Question Type x Group 1.33 7 0.19 1 . 1 1 0.35
Question Type x Sex 0.55 7 0.08 0.46 0. 8 6
Question Type x Group x Sex 1.59 7 0.23 1.38 0.23
ERROR 105.36 516 0.17
Appendix G





















Neither F is significant at the .05 level.

































Multivariate Analysis of Variance (MANOVA)
A MANOVA was performed relating group, sex and LEM 
category to performance on all of the criterion variables. 
There are two reasons that the results of such an analysis 
must be viewed with caution.
1) Given the large number of criterion variables (23) 
relative to the number of subjects (79 right-handers), there 
is a problem with multivariate analyses: the linear formula 
for combining the criterion variables may well not be reli­
able.
2) The psychological meaning of a linear combination 
of these criterion measures is not clear. This is particu- 
larly true considering that the variable weightings are 
selected after the fact in order to maximize accountable 
variation.
In any event, the results from the MANOVA are essen­
tially the same as those described using ANOVAs. The multi­
variate effects of group, sex, and LEM were not significant, 
and the same was true for all of the interactions.
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Appendix I
Samples of the Cognitive Preference Measures Employed
Sort




Notice that each stimulus consists of both a word and a 
figure. Your job is to pick out which one of the three 
stimuli does not go with the other two, and put a check mark 
underneath it. To pick out the odd stimulus, you can either 
look at the word or the figure; sometimes the answer will be 
different depending on which you look at. In this example, 
the odd word is cake, so you could put a check under the 
middle stimulus. The odd figure is the triangle, so you 
could put a check under the stimulus on the right. Use what­
ever aspect of the stimuli is easier for you to work with 




f  O  O
FROST COLD NICE




O  O  O
YELLOW PEACE BLUE




0  ^  ° ^ o
NOISE SOUND HEAR
FAILURE TOKEN ^FIASCO ^
r z r j  — *—  c  1




In this activity you will be using pencil and paper to try 
to communicate certain ideas as fast and as completely as 
possible. You can use any style of communication (words, 
pictures, etc.) that you think someone looking at the paper 
would understand.
1. Convey the idea of how to get from the front of Hersey 
House to Conant Hall .
2. Convey the idea of a spiral staircase.
3. Convey the idea of the difference between a cow and a 
horse.
4. Convey the idea of an ocean wave.
Wood's Inference 
The next problems involve deciding who is taller 
between two men. A list of height relationships among a 
group of men will give you the information you need in 
order to answer. It is important that you be as sure of 
your answer as possible.
Some of you will have more problems to do than others. 
If you are finished, just sit quietly.
(Next page.)
Who is taller, John or Ed?
John is taller than Frank 
Frank is taller than Walt 
Walt is taller than Chuck 
Ed is taller than Chuck 
Walt is taller than Ed
Answer
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Who is taller, Ron or Tom?
Tom is taller than Jack 
Jack is taller than Sam 
Sam is taller than A1 
Ron is taller than A1 
Sam is taller than Ron
Answer
(Next page.)
Do NOT turn back to the preceding page.
Can you remember, from the previous problem, who 




In this activity we are interested in how clear and 
vivid your visual imagery is. We will ask you to think of 
something for a few seconds, and then to record how clear 
your image of it is.
1. Think of the sun sinking below the horizon.
After 10 seconds or so, place a check mark to describe 
your image.
I 2 3 4 5 6 7
No image moderately perfectly
present clear clear
2. Think of a rocket ship blasting off from Earth.
I 2 3 4 5 6 7
No image moderately perfectly
present clear clear
3. Think of a full moon on a clear night.
I 2 3 4 5 6 7
No image moderately perfectly
present clear clear
4. Think of snow on the top of a mountain.
1 2 3 4 5 6 7
No image moderately perfectly
present clear clear
Appendix J 
Raw Data for All Subjects
What follows are the print-outs of two cards of raw 
data for each of the 92 subjects. The first two columns of 
each card indicate the identifying number for the subject.
For card one, columns 3 - 5 0  indicate the direction 
of the subject's response to the LEM questions. (The LEM 
questions are ordered as in Appendix B.) The scoring code 
is as follows: 1 = left, 2 = right, 3 = up (no lateral move­
ment), 4 = down (no lateral movement), 5 = stare, 6 = invalid. 
Column 52 reads 1 for the first card of each subject.
For card two, columns one and two again present the 
identifying number of the subject. The information available 
in subsequent columns is as follows:
Column Number Information
4 Sex (1 = female, 2 = male)
5-6 GEFT, II
7-8 GEFT, III
9-10 Logical Inference, I
11-12 Logical Inference, II
13-15 Auditory Number Span
16-18 Memory for Shapes
19-20 Wood's Inference (0 = invalid,




21-22 Handedness (number of right
handed responses)
23-24 Sort— number of figural responses
25-26 Sort— number of verbal responses
27-29 Convey— number of figural responses





37-39 Torrance-Verbal (Fluency Score)
43-45 Torrance-Figural (Fluency Score)
50 reads 2 for card two
Any information on other columns of the card is not 
relevant to the issues discussed in this dissertation.
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